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THESI S ABSTRACT 
A pilot study was conducted near Lamar in the sandhills in 
southeastern Colorado during the sUlltller 0£ 1958. The purpose of 
the investigation was to determine the species of plants and animals 
present in the area and the relative abundance of each species. 
Two major plant ~mmunities are common in the sandhills. They 
are the yucca (Yucca glauca) community and the sand sage (Artemisia 
filifolia). 
Line transects were used to determine the percentage composition 
and basal cover . The forbs were rated as to their relative abundance . 
They were rated as very abundant, abundant, frequent, connnon, and rare 
in each community . The time of fla~ering and seed set were recorded. 
The major . grasses in the yucca community were blue grama (Bouteloua 
gracilis ), buffalo grass (Buchloe dactyloides) and sand dropseed (Sporo-
bolus cryptandrus). Sand dropseed was the most GDm.mon grass in the 
sand sage area whi l e blue gram.a was mes t abundant in the yucca co mm.unity. 
Insects were collected and rated as to the importance of each 
spec i es in the two communities. The number of grasshopper present during 
the study was recorded by the use of square yard quadrats. 
Birds were not very connnon in the study areas . Only ten species 
were considered as important . 
The rabbi t s were very abundant in the areas at the beginning of the 
season but the black-tailed jackrabbit (Lepus californicus) decreased 
in numbers dun ng the enti r e summer while little change was noted in 
the cottontail (Sylvilagus audubonii) numbers. 'lhe coyote (Canis 
latrans) was perhp.ps the most important large mammal in the area. 
A large increase in the population occurred. during the summer. 
Seven species of rodents were trapped on the areas during the 
summer. Ord 1s kangaroo rat (Dipodomys ordii) was the most abundant 
in both communities. 
The sandhills have been badly misused throughout the entire 
area of southeastern Colorado. Improved management is needed to re-
place the present vegetation of sand sage, yucca, and sand dropseed 
with better species of grasses. 
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Sandy regions comprise large areas throughout the world. The 
United States has vast sandy areas, which are of consiaerable economic 
importance. The sandhill areas of the Great Plains are known for the 
fine grasses and cattle that they produce. The famed sand.hills of 
Nebraska are perhaps the best known for much has been said about the 
fine feeding I uality of the cattle. However, the vegetation that 
pro~uces these feeder calves has received only limited attention and 
only a few papers have been written on the vegetation of the sand.hills 
in the entire Gre at Plains. A description of the sand vegetation of 
Oklahoma was given by Brtmer (1931). This is a brief description and 
does not give any data concerning the vegetation. The large sandy area 
of Kansas has received little attention. The ecology of some of the 
sand dunes is outlined (Doell, 1938). The sandhills region in northeastern 
Colorado var.ie s from low wet areas to moving dunes. The ecology of this 
region, as well as a r ating of the plants to be found, is thoroughly 
described by Ramaley (1939). The Nebraska sand.hills vegetation has been 
studied and data gathered concerning percentage composition of each 
species (Frolik and Shepherd, 1940). There are thousands of acres of 
sand.hills in southeastern Coler ado, southwestern Kans as, and the Oklahoma 
panhandle that have received almost no attention of an ecological nature. 
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The purpose of this paper is to present a general description of 
the fauna and flora of a sandhill area near Lamar, Colorado. It is the 
hope of the author that mor e detailed studies might be undertaken in this 
area as a result of the work presented in this paper. 
ME'IHODS 
A knowledge of climatic factors is very important in the study of an 
area. The amount and variation of rainfall determines, to a great exten;, 
the species and basal cover of the vegetation. A record of rainfall was 
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kept at the study area. Notes on direction and velocity of wind were 
made each day. The velocity was estimated. The temperatures used were 
those £rem the records of the u. s. weather station in Lamar, Colorado 
(Climatological Data, 1958) • .Evaporation was measured by the use of 
porous cup atmometers, as described by Livingston and Shreve (1921). 
Two atmometers were placed in each area at representative staticns. The 
bulbs were located a few inches above ground level and readings were 
taken each week (Fig. 1). 
Cover and canposition of tre vegetation were ascertained by the line 
transect method (Canfield, 1941). Five line transects, nearly a mile 
long, were used in each of the study areas. Fifteen samples, each 25 
feet long, were taken along each transect line. Only vegetation that 
touched the line was recorded. The different spec.ies along the transec t 
were recorded and the basal area occupied by each of them was ascer-
tained to the nearest tenth of an inch. 
The line ti:ansect method gives a good measurement of grass cover 
and composition but is not satisfactory for measuring the more widely 
Figure 1. Atmometers were placed a few inches above 
ground level. This one was in the yucca type. Grasses 
shown are blue grama (Bouteloua gracilis), sand dropseed 
(Sporobolus cryptandrus), buffalo grass (Buchloe dacty-
loides), and threeawn (Aristida, spp.). 
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scattered £orbs. Consequently, relative abundance of forbs was estimated 
from detailed observations. The various species were placed in one of 
each of five classes after carefully studying the abundance, size, dura-
tion, density, gregariousness, and basal and foliage cover (Weaver and 
Fitzpatrick, 1934). Classes one through five were called respectively 
very abundant, abundant, common, frequent, and rare according to the 
above criteria. 
Dates of fiowering and seed setting of the major species were 
recorded. 
Scientific names of grasses used in the study are those found in 
Hitchcock and Chase (1950). Nomenclature of £orbs follows Harrington 
(1954). Common names are taken from Kelsey and Dayton (1942). 
The rodent species present and their relative abundance in the 
study areas were determined by the use of snap traps placed along the 
transect lines. Th:ese traps were plared individually at 25 foot inter-
vals. The traps were baited for two nights and then placed at another 
point along the line. Trapping was done in June and August. 
The importance of the rabbit to the communities was noted. The 
rabbit population was ascertained by the use of form and scat counts 
(Arnold, 1943), as well as by regular censuses of the individual animals 
counted along the transect line. Pellets were also collected duri.ng the 
course of the study to be examined Eor plant seed. 
Large mammals were listed only as they were observed on the study 
areas. The areas were observed a minimum of twice each week, once in 
early morning and once in late evening. Scats from the large 
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mammals were collected to ascertain their food habits. Observations were 
made during the early morning and late evening hours. 
Insects were collected along the transect lines. Sweeps were used 
to take flying insects, but ground species were collected by hand. 
Insects were identified, in most cases, only to order and families but 
some individuals were identified to species. The population density 
of the grasshoppers was obtained by the use of a number of square-yard 
quadrats placed at random over the areas. The insects in these quadrats 
were counted twice each week. Food habits were noted as well as periods 
of activity and other habits, especial ly the relations of certain species 
to certain plants. Borror and Delong (1954) was used in identification. 
Bird species that occurred were identified by taking a census in 
the are.a twice a week, once in the early morning and again in the late 
evening. 
Notes on reptiles were taken onl as spec:ies and individuals 
wer e encounted. 
Soil descriptions and other information were obtained f rom the 
Soil Conservation Service. 
DESCRIPTION OF AREA 
The study area wtIS located four miles east of Lamar in Powers 
County, Colorado. The area consisted of approximately 1,000 acres 
typical of much of the sandhills to be found in southeastern Colorado. 
The topography is rolling with a few small, scattered, level areas. 
The elevation is about 3,500 feet aba.re sea level. The soil varies 
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from a sandy loam to a deep fine sand. The depth is moderate to deep, 
except for one small area of shale outcrop. The drainage is mostly 
toward the Arkans as River which lies about two miles to the north. 
Two principle plant a,nnnunities are found in the sand region. The 
soapweed or yucca (Yucca glauca) community is located on the sandy loam 
soils while the sand sage (Artemisia filifolia) community is on the fine 
sandy soils. Many of the same species of grasses and £orbs are found 
in both communities but some which were e:ommon in one canmunity may be 
rare in the other. 
The general climate of the region is semi-arid, with an average 
annual precipitation of 15. 4-0 incl1es. 
The region was settled around 1900 and lt: has been subjected to 
intense grazing since that time. The two major droughts (1930-39 and 
1950-56) also played an important role in the degeneration of the area. 
The study areas have been grazed moder tely to heavily since t heir pur-
chase in 1939 by the present owner. 
SOILS 
The soil texture varies from a loamy sand to a fine sand with a 
few sites of sandy loam. The yucca cro.nrnunity consists mainly of loamy 
sand but there are numerous small sites that va ry from fine sand to sandy 
silt loams (Soil Conservation Service Guide, 1957). The soil is deep 
with a subsoil and substrata of clay about 4 feet from the surface. 
The moisture intake is rapid, generally, but due to dusting dw:i ng ·the 
dust stcrms of the fifties, a thin crust retards water intake (Fig. 2). 
Figure 2. Thin crust caused by dusting during the dry years 
of the 1950's. Note dead crowns of blue grama in foreground. 
Plants present are blue grama, sand dropseed, and false 
buffalo grass (Munroa squarrosa). 
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The structure in general is not defined but peremeability is quite 
rapid. 
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The soil of the sage C'Olllrtlunity, like that of the yucca area, 
varies considerably in soil type. The soil in the sage area is mainly 
a fine sand with poor structure but the water intake is quite rapid. 
The soil is very deep with a subsoil of coarse and fine sands. 
The soil series common in this region are Dwyer, Dunesand, Tivoli, 
and Valentine. 
, CLIMATE 
The climate in the Lamar region has been arid to semi-arid duiing 
the 67 year history of the weather station. The average annual rain-
fall is 15.40 inches with the highest annual rainfall (24.15) in 1891 
and the lowest (7.39) in 1893 (Table I). The variation between these 
two e~tremes is 17.12 inches. Fifty-two per cent of the years were 
below the average of 15.40 inches but 71 per cent of the years were 
below 17 inches and 33 per cent below 13 inches. One drought period 
(1931-40) comprised the driest group of years on record with an average 
rainfall of 11.22 inches for the ten years. The 1951-56 drought was 
perhaps the second most severe on record. 
The temperatures vary greatly; the low may reach -30°F and the 
high near 110°F. The wind is almost constant and is most severe 
dun ng the spring months and least in August. The wind and high 
temperatures cause a high rate of evaporation. The amount of evapora-
tion from a free water surface is about 70 inches per year (Climatolo-
gical Data, 1954). The growing season is from 160 to 180 days. 
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TABLE L. Annual precipitation at Lamar, Colorado. 
Year Rainfall Deviation 
in inches from average 
1889 15.44 -- + .04 
1890 -- 9.34 -- -6.06 
1891 24.51 -- *9.11 
1892 -- 12.28 -2.12 
1893 -- 7.39 -- -8.01 
1894 -- 14.01 -- + .39 
1895 16.32 +1.03 
1896 11.66 -- -3. 74 
1897 15.12 -- - .28 
1898 17.84 -- +2.44 
1899 19.64 -- *4.24 
1900 19.64 -- +4.24 
1901 12.90 ::,3 .50 
1902 16.20 + .so 
1903 16.95 +l.55 
1904 -- 16.21 + .81 
1905 16.36 + .96 
1906 -- 19.83 -- +1.43 
1907 15.95 + .53 
1908 18.14 +2.14 
1909 12.02 -3.38 
1910 8.16 -7.24 
1911 13.95 -1.55 
1912 16.85 +1.45 
1913 16.05 + .65 
1914 19.83 +4. 43 
1915- -- 23.98 +8.SS 
1916 13.88 - .52 
1917 11.93 -- -3.47 
1918 14.96 -- - .44 
1919 17.11 -- +1.71 
1920 14.53 - .87 
1921 17.89 +2.49 
1922 10.80 -4.60 
Ye ars recorded--67 
Average Precipitation--15.40 
Year Rainfall Deviation 
in inches from average 
1923 23.58 +8.18 
1924 -- 13.75 -1.65 
1925 16.67 +1.17 
1926 12.60 -2.80 
1927 20.21 -- +4.81 
1928 20.11 +4.71 
1929 14.98 - .42 
1930 18.33 +3.97 
1931 7.73 -7.67 
1932 12.35 -3.05 
1933 12.67 -- -2.73 
1934 -- 9.16 -- -6.24 
1935 8.97 -6.43 
1936 1.27 -4.13 
1937 V-.67 -7.73 
1938 17.69 +2. 29 
1939 9.68 -5.12 
1940 15.04 -- - .36 
1941 22.07 +6.67 
1942 -- 20.88 +5.48 
1943 -- 10.09 -5.31 
1944 21.94 +6.54 
1945 15.69 + .29 
1946 24 .51 +9.11 
1947 12 .51 - 2 .89 
1948 12 .48 -2.92 
1949 21.56 +6.16 
1950 -- 15.42 + . 02 
1951 -- lil. 1~ :!:~~ 1952 -- 9.1 
1953 -- 14.01 -1 .39 
1954 -- 10.23 -- -5.17 
1955 10.09 -- -5.31 
1956 13.99 -1.41 
1957 18.12 -- +2.72 
Per cent years below average--52 
Per cent years below 17 inches--71 
Per cent years below 13 inches--33 
Low--7.39 High--24.51 Variation--17.12 
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Considerable variation in precipitation patterns occur during one 
season. For example, in 1958, the months of June and July were wet, 
with a total of 7.3 inches of precipitation, while August produced only 
0.5 of an inch. The dry period continued until mid-November. 
Precipitation usually falls in the form of rain in the summer 
months but hail storms are not u._~common. Local rains are common in the 
region, coming from towering thunderheads, and they vary from light 
showers to heavy rains of several inches (Fig. 3). The rain storms 
are most common in the late afternoon and early evening hours. The 
highest single rain recorded during this summer was 1.9 inches on June 16. 
The temperatures during June were cool with readings in the eighties . 
The temperature reached 100°F or higher three times in July while 
Augus t remained in the mid nineties for most of the month. 
The wind in the summer varies greatly, even within a 24-hour 
period. There was always some wind duJ.iin the sununer, generally not 
strong but a continuous bree~e, three to ten miles per hour. The direc-
tion of the wind often varied even during a day. The winds are gener-
ally from a westerly direction but this season produced a numte r ol 
days with easterly winds. During periods of thunderstonn activity 
heavy winds usually blew near the stonn center, at times reaching 
50-60 miles per hour. 
The evaporation for the months June to September was 1845 ml. 
in the yucca community and 1927 ml. in the sand sage. The evaporation 
by months was of great significance (Table II). June was cool and 
Figure 3. Towering thunderheads ar e common to this area. 
Most of the rainfall canes from this t ype of storm. 
1 1 
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TABLE II. The evaporation (mls. per mo.) from the two crommunities 
for the three summer months. 
Yucca Sage 
June 420 432 
July 561 602 
August 864 893 
Total 1845 1927 
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rainy, thus the evaporation was relatively low, but as the hot, dry 
weather crune, evaporation increased rapidly. 
VffiETATION OF STUDY AREA 
The climate <luting the summer f 1958 was an excellent one for 
vegetative growth and seed production of grasses, although the late 
summer dry period did retard the late growth of many annual £orbs. 
Wann season grasses were dominant on the areas as only a few cool 
season grasses were found. The prairie was full of brightly colored 
flowers during the entire summer. Both communities were similar in 
respect to species but varied greatly as to basal cover and composition. 
Communities 
The basal cover of the yucca areas was 28.07 per cent as compared 
to 22.64 per cent in the sage (Table III). Blue grama (Bouteloua 
gracilis) was the dominant grass in the yucca connnunity with a basal 
cover of 10.22 per cent but sand dropseed (Sporobolus cryptandrus) was 
the most abundant in the sage community with a cover of 6.53 per cent. 
Blue grama composed 36.40 per cent of the total vegetation in the yucca 
area while sand dropseed produced 28.84 per cent of the vegetation in 
the sage community (Table IV). 
The yucca area was composed of a number of short grasses with blue 
grama, buffalo grass (Buchloe dactyloides), and ring muhly (Muhlenbergia 
torreyi) being the major species. Yucca was very common in this type 
(Fig. 4). The sage community had a much more open cover than did the 
TABLE III. '.!he basal cover of the species (per cent) most common in 
three areas. The areas were the sand sage, yucca, and an 
adjoining relict plot. 
Sand 
Relict Yucca Sage 
Blue grama ll.79 10.22 3.56 
Buffalo grass 2.25 6.78 LOO 
Sand dropseed 2.21 1.79 6.53 
'.Ihreeawns .05 1.05 2.45 
Ring fuhly .20 2.94 .39 
False buffalo .08 .15 .71 
'Side-oats grama .10 .05 .13 
Yucca .45 4.32 .24 
Prickly pear cactus .20 .55 o9S 
Sand sage 1.66 .22 6.68 
TOTAL BASAL COVER 18.99 28007 22.64 
t::igure 4. A yucca type canmuni ty was found on the finer 
textured soils of the area. Gr~sses are blue grama, 
buffalo grass and sand dropseed with false buffalo 
grass in the foreground. 
16 
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yucca. The major grv~ses were sand dropseed, threeawn (Aristida, spp.) 
and blue grama. Forbs were much more common here in the yucca. Sand 
sage was the dominant plant in this vegetation type (Fig. 5). 
The grasses on the study areas were in a better condition than 
those found in many of the nearby ranges. Misuse of a large percentage 
of the sand hills in this region has caused almost pure stands of sand 
sage and sand dropseed (Fig. 6). 
A small shale outcrop area of about four or five acres is found 
in the yucca community and.-lies on a gent!~ west facing slope. The soil 
is very shallow and rocky and the soft shale bas a high calcium content. 
The vegetation differs greatly fran that of the surrounding community. 
Blue grama, buffalo grass, sand dropseed, ard ring muhly are the. major 
grasses of the adjoining area, but hairy grama (Bouteloua hirsuta), 
side-oats grama (Bouteloua curtipendula), and purple threeawn (Aristida 
purpurea) make up the stand of vegetation on the shale outcrop. The 
basal cover is about 10 per cent as compared to nearly 30 per cent in 
the large yucca canmunity. Yucca and other deep rooted £orbs were absent 
from ·this small area. 
lndi. vidual Species 
Blue grama was the ~ominant grass in the yucca community (Table II). 
This grass had suffered greatly from the drought years (1951-56) and 
many plants were being established. It produced 10.22 per cent of the 
basal cover in the yucca as compared with 3.56 per cent in the sage. Seed 
production was heavy and seed stalks reached a height of about 12 to 
14 inches in some cases. The seed was ripe about the tenth of August. 
Figure 5. The sand sage community was found on the sandy 
soils. Note Eriogonum. annut.nn, Opuntia, spp., Ipomoea 
leptophylla, blue grama and sand dropseed. 
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Figure 6. Almost pure stands of sand dropseed and sand 
sage were common in the sandhills. Note the open cover 
and the small size of tre sage. 
19 
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Buffalo grass was common in lx>th areas. The vegetative grCMth 
of this plant was rapid during June and early July with many new 
plants being formed from the stolons. Some of these new plants, how-
ever, were lost in the late summer dry period. Buffalo grass perfers 
heavy soil; therefore, the yucca community was a more favorable area 
for abundant growth. 
Generally buffalo grass grew in patches or islands scattered through-
out the communities. These islands were only a few inches in diameter 
in the sage, whereas in-tile yucca, they were several feet in diameter. 
The place of this grass in the natural revegetation of an area was 
noted in a small abandoned field near the study plots. The old field 
was covered with yucca, threeawns, and sand dropseed, but islands of 
buffalo grass were scattered throughout. These clumps were very large, 
sometimes several yards in diameter. The yucca community had 6.78 
per cent cover of buffalo grass while, the s age had only 1.00 per cent. 
Seed production was in early June. 
Sand dropseed is an important grass to the region. It becomes 
established quickly in disturbed areas and a£f ords excellent foliage 
cover. This grass is eaten readily in early spring but as it begins 
to develop a seed head it becomes rather unpalatable to livestock. It 
is one of the first perennial grasses to become established in dlSturbed 
areas. It seems to favor sandy soils over those of heavier clay but 
almost pure stands can be found in upland sites. It may be that other 
grasses such as buffalo and blue grama, do not establish well and the 
sandy soil thereby allows sand dropseed to be the dominant grass. The 
yucca plot had only 1.79 per cent basal cover of sand dropseed while 
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the sage area had 6.53 per cent. I t composed 28.84 per cent of the 
total vegetation in the sage and only 6.37 in the yucca. It did very 
well during the growing season, producing much forage and a heavy seed 
crop that was ripe near mid-August. 
Ring Muhly is a grass that is not well known. It is a short grass 
and is unpalatable to livestock. The grass received its rommon name 
from its habit of growth. Each plant grows in a small ring-like shape 
(Fig. 7). i\lhen young, the plant might be classed as a bunch grass but 
as it grais older the cente r of the crown dies and only the outside 
part of the plant remains alive. Old plants may htve an open crown 
as much as a foot or more in diameter. The infloresence is of an open 
t ype and appears about July first. 
Red threeawn (Aristida longiseta) was not an abundant grass in the 
yucca community but it did become important in the sage. This grass is 
one of the first perennial grasses to i nvade disturbed areas, especially 
in the yucca type. It was canmon in the sage and appeared in dense 
stands with sand dropseed but pure stands also could be found in areas 
of natural revegetation. The infloresence appeared near the first o£ 
June but the late summer produced a few new seeds heads. The forage was 
not grazed much after mid-June. 
False buffalo grass (Munrosa squarrosa) is a small annual grass 
that is common on barren land. It was found on successional spats, such 
as near rodent dens or in dead sagebrush crowns. It seems to favor the 
sage area but this could be caused by the lower successional state cf that 
area. This grass is of no forage value. It produces seed late in August. 
Figure 7. Ring muhly (Muhlenbergia torreyi) was common 
in the yucca area. The small bunch grass with the open 
seed head is ring muhly. Sand dropseed and false buffalo 
are also coilllllon in the picture. 
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Purple threeawn was not of great :importance in either community 
except in small areas where the soil might be somewhat shallow. It 
grew with red threeawn in small societies. The seed was set in early 
Jnne. 
Side-oats grama did not comprise much of the total cover in either 
area although it did become of sane :importance in the lowlands of the 
sage commnnity. It was commonly found in protected places such as in 
clumps of cactus or yucca plants. Livestock preferred this grass and 
it was generally grazed clcs ely. This grass seems to increase in both 
communities if it is not subjected to close grazing. The seed was 
out of the boot about July first and was ripe in mid-August. 
Sand bluestem (Andropogon hallii) was found only in the sage plot 
or in the protection of cactus clumps and was grazed as close as the 
thorns would allow. Only a few seed heads appeared fran these plants 
in early September. This grass read" ly establishes itself in ranges 
that ~re rested for a year or two. It seems to be one o£ the climax 
grasses for . the sandy soil, but may not be able to compete lr.!i. th other 
gra~ses on the sandy loam soils that are found in the yucca crornmunity. 
Little bluestem (A.ndropogon scoparius) was s.imilar to sand bluestem 
in type and place of growth. Livestoclc grazed it very closely but a 
few seed stalks were produced in early September. It seems to increa~e 
rapidly in plots that are protected. 
Silver bluestem (Andropogon saccharoides) was found only in the sage 
but was of no :i.mpprtance. It produced seed, beginning in July and 
continued until late August. 
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Tumble grass (Schedonnardus paniculatus) was common on the yucca 
area especially in and near yucca plants. It was cnmmon on areas that 
were in a low successional state. It set its seed in July. 
Hairy grama (Bouteloua hirsuta) was common on the shale outcrop in 
the yucca area as well as in the drainages of both communi t i es. It is 
not important in these vegetation tyres. The seed.head appeared about 
the 20th of July. 
Only one plant of hairy tridens (Tridens pilosus) was found in the 
yucca area in full head the fifth of June. None was found in the sage. 
Six week fescue (Festuca octoflora) occupied the yucca community 
early in June and had completed its growth cycle by mid-June. It was 
of no importance to grazing and none was found in the sage. 
Squirreltail (Sitanion hystrix) was a resident only of the yucca 
community and it was confined to clumps of yucca where it was protected 
from grazing. Its infloresence appeared in early June. 
Sandbur (Cenchrus pauciflorus) was frequent in the sage and appeared 
on subsere areas but was not common enough to be of importance. Live-
stock liked this grass until the seed appeared in mid-July. 
Stinkgrass (Eragrostis cilianensis) was frequent in the sage plot 
but was not of any importance except as a minor successional grass. The 
infloresence appeared the first of July. 
Witch-grass (Panic um capillare) is an annual and was of limited im-
portance in both areas. It too was successional in both communities. 
It produced a seed head late in July. 
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Western wheatgrass (Agropyon smithii) was one of the few cool 
season grasses in the areas. It was limited to protected clumps of 
cactus and yucca in drainage regions of both communitjes. The seed 
was ripe by mid-June. 
Needle and thread (Stipa comata) was a resident of the sand sage 
area but it was confined to lowland sites with a few plants on the hill-
sides. Livestock grazed t his grass until the seed became hard about 
the tenth of June. 
Sand sage (Artemisia filifolia) is common to abundant on the fine 
sandy soils of the region (Table V). The sage was abundant in the area 
of fine sand but only a few widely scattered plants were found in the 
yucca community. It often gro.,s in close stands and, in the areas where 
heavy grazing takes place, almost pure stands are common. The sage 
brush seems to be rather a short-lived species because a number of dead 
plants are found each year. It is grazed by livestock only at certain 
times of the year. Cattle <£ ten browse upon the new growth early in 
spring and horses like the seed late in the fall. If too much is eaten 
the effects on the animal are similar to that produced by wooly loco 
(Astragalus mollissimus). The flcwering is in late August. 
Yucca or soapweed (Yucca glauca) is found on the sandy loam soils. 
This plant grows in close societies (Fig. 7) and usually flo.~ers in 
mid-June. This season produced only a few widely scattered flower stalks 
but some years almost every plant produces an infloresence. Livestock 
seek these infloresences and use them for food. This seems to be one 
TABLE v. Relative importance of £orbs in two communities. Very 
abundant= l; abundant= 2; frequent= 3; common= 4; 
rare= 5. 
Yucca 
Yucca glauca 1 4 
Artemisia filifolia 4 l 
Opuntia polyacantha 3 3 
Opuntia humifusa 3 3 
Lappula texana 2 5 
Astragalus mollissimus 4 5 
Engelmannia pinnatifida 5 6 
Lepidium densiflorum 5 6 
Plantago purshii 5 5 
Gaillardia pulchella 5 5 
Tradescantia occidentalis 6 5 
Tripterocalyx micranthus 5 5 
Verbena bracteosa 4 5 
Salvia reflexa 5 5 
Hoffmanseggia jamesii 4 5 
Psoralea tenuiflora 5 5 
Croton texensis 3 3 
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TABLE V (continued) 
Cleome serrulata 














































their favorite foods whenever it is available. Yucca is a very deep 
rooted plant and, tlE ref ore, quite drought resistant. It of ten be-
comes a problem in over-used ranges because it increases so rapidly 
and yet it is very hatd to kill. Heavy stands of the species can be 
found in areas of natural revegetation. 
Cacti (Opuntia polyacantha, Q• humifusa) were common on both areas. 
They seemed to grow, best in the sage community but this might have been 
caused by the decreased cover providing favorable growing conditions. 
Large clumps were common in the sage but the yucca plot contained smaller 
clumps. 
During and immediately after the drought of 1931 to 1940, inclusive, 
cacti were very abundant on the ranges in this region but only a slight 
increase was noted during the dry period of the 1951-1956. Young 
plants were common this season. The cacti began to flower in early 
June and continued until the f.k st of uly. The seed was ripe by mid-
August and at this time seed could often be found in large numbers near 
the parent plant. Insects and rodents did much damage to cactus flowers 
and fruit during the season. Insects ate the petals and the external 
parts of the sex organs of the flower almost as soon as they opened. 
However, the ovaries were fertilized and produced mature seeds • 
.Engelman's daisy (Engelmannia piunatifida) was in the lowlands of 
the yucca region but was not an important £orb. The interesting thing 
about this species is that it continued to flew er the entire season from 
mid ... June until early September. The plant was about 18 inches high. 
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Wool y Loco (Astragalus moi l issimus) grew as wide-spread individual 
plants in both communities but as much mo r e abundant in the yucca. It 
flowered in ear l y J une but the seed had fallen to the ground by the last 
of the month. Immediately after the seed had set on the plants the foli-
age began to get dry and fell to the ground. Drying of the foliage was 
complete on some plants but on others about 50 per cent of it remained 
green . Late in the season around mid-August, the plants began to pro-
duce new fol iage. This pl ant is a desert plant and ·i t has increased in 
this area during periods of drought. Prairie s piderwort (Tradescantia 
occidentali s ) grew only in the sage . It was found only in the protec-
tion of some other plant, usually in the center of sagebrush. I t 
flowered in mid-June. 
The sunfl owers (Helianthus annuus and~• Petiolaris) were only 
minor species. They usually were found as individual plants but be-
came more abundant wherever the grass cover was somewhat open. They 
flowered in August with the seed becoming ripe near the end of the month. 
Bush morning glory (Ip~ leptophylla) grew abundantly in both 
areas but seemed to favor the sage . This species is a perennial and 
bloomed late in August although it was dlli~aged by the late dry period. 
Texas croton (Croton texensis) was one of the more common £orbs on 
the areas . I ts favorite habitat was near yucca or sagebrush plants or 
wherever the grass cover was somewha t reduced. I t is an annual plant 
and _i ts importance will vary from year to year. It seems to be one of 
the ma j or weeds in the late annual weed successional pattern in the 
sandy soils . The seed set was in August. 
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Russian thistle (Salsola kali) was abundant but was not noticeable 
to any great extent due to the reduced si~e of the plants caused by 
grazing of livestock. The cattle generally graze heavily upon this 
plant early in the season especially when growing conditions are favor-
able. However, when the plBnts are in a drought condition grazing is 
reduced. It appeared in the vegetation of both c0mmunities with flower-
ing in August. 
Bee spiderflower (Cleome serrulata) was a plant that flowered late 
in the season but was of little importance in either community, although 
it was more common in the yucca area. 
Snow-on-the-mountain (Euphorbia marginata) flowered in August but 
was somewhat stunted in growth due to the dry period. It perferred a 
heavy type of soil and its importance increased as the soil type 
changed to finer texture. 
(Tripterocalyx micranthus) was a very interesting annual. This 
plant is often quite common in spring, as it was this season. Its 
growth responded directly to the soil moisture. Whenever the moisture 
would become depleted it would reduce or stop flc~ring but a mass c£ 
white flowers appeared after every rain shower~ This continued through 
the entire season. It seemed to do best in very sandy soils, especially 
those that had been deposited by water. 
Rush pea 01offmanseggia jamesii) is a legume that flowered £ran 
July first until late August. It was confined mostly to the yucca area 
and in most cases was to be found in the protection of sane thorn-
covered plant. 
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Verbena (Verbena bracteosa) confined itself to small depressions 
and the drainage ways of the areas. It was more common in the yucca 
than in the sagebrush. It flowered in June but died during the dry 
period. 
Salvia reflexa was limited to the disturbed localities in the low-
land. Flowering was in July for this annual. 
Stickseed (Lappula texana), woolly indianwheat (Plantago purshii) 
and rosering gaillardia (Gaillardia pulchella) were early flowering 
plants and all were of greatest importance in the yucca community. 
Stickseed was very abundant in the first two weeks of June, but after 
thjs it was of no importance. Only a few plants of woolly indianwheat 
were found in mid-June. Rosering gaillardia is very common during some 
seasons but this year only a few plants could be seen in mid-June. 
Prairie pepperweed (Lepiditm1 densiflorum) ,·,as aloo of 1i ttle 
importance ~o the region. It was an e ar ly season plant and disappeared 
by the fk st of July. 
Prairie coneflower (Ratibida tagetes) grew in small communities in 
the lowlands and in the depression of the level area in the yucca. It 
was a late season perennial. 
Mentzelias (Mentzelia nuda and M. Pumila) were common in the close-
growing societies in the yucca community (Fig. 8). This was especially 
true cf the ~• nuda, while M• pumila would grow in association with it 
but not in pure stands. The white fl@wers of~• nuda were very common 
during August. 
FORSYTH LIBRARY 
FORT H.~YS t<ANSAS STATE: 
Figure 8. Mentzelia nuda grew in small alternes especially 
in the yucca type. Note the open cover of the blue grama. 
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Buffalo bur (Solanum rostratum.) grew in small disturbed areas 
but was not of great importance. It flowered in July and August. 
Cirsium ochrocentrum was frequent in the yucca connnunity but 
was rare in the sagebrush. It usually grew in groups of three or 
four plants and flowered in July and August. 
Slimflower scurfpea (Psoralea tenuiflora) was most common in the 
yucca areae It was found in open areas as individual plants or in groups 
of three to four plants. 
Annual eriogonwn (Eriogonum annuum) was one~£ the more common 
plants found on the study areas. This annual grew in disturbed areas 
and was very common in late summer. It flowered in July and the first 
of August. 
Prairie clover (Petalostemon compactus) grew intermixed with the 
vegetation in both communities but was of little value. The flowering 
of this species was in early July but it was not until late August 
that the seed began to fall to the ground. 
Asclepias stenophylla was found as individual plants in the protec-
tion of other species. It flowered in late July. 
Belvedere summer cypress (Kochia scoparia) was very abundant in 
the sage area especially where succession was taking place. It was 
very common in areas where there was much dead sagebrush. The yucca 
connnunity supported it wherever an opening in the vegetation would allow 
its growth. It flowered in late August. 
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A number of other plants were found in the area but they were not 
sufficiently abundant to be significant to the community. 
Climax Vegetation 
It has been stated previously that research work in this area has 
been limited; therefore, the climax vegetation has not been fully as-
certained. Some authors believe that the sand.hills should be classed 
as a tall grass region (Shantz and Zen, 1924). Weaver and Clements (1938) 
stated that the Great Plains climax is a mixture of short grasses and 
mid-grasses and that the open sandy soils support a post climax tall 
grass vegetation. 
The Soil Conserva tion technical guide for southeastern Colorado 
states that the sandhills should support sand bluestem (Andropogon 
hallii), little bluestem (Andropogon scoparius), switchgrass (Panicum 
virgatum), sand reedgrass (Calamovilfa longifolia), needle-and-thread 
(Stipa comata), Indian ricegrass (Oryzopsis hymenoides), and side-oats 
grama (Bouteloua curtipendula) as the major species. Blue grama 
(Bouteloua gracilis) sand sage (Artemisia filifolia), and sand dropseed 
(Sporobolus cryptandrus) act as increasers. 
Clements (1934) suggested that the relict method is a means by 
which the climax might be determined. A relict was sampled and compared 
to the vegetation of the grazed study areas (Table III): This area has 
not been grazed in the summer for over 20 years; thus it could possibly 
give an index as to the true climax. It lies jus t across the fence from 
the yucca community and has the same type of soil. Note that none of the 
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tall grasses are present. Blue grama showed a 1.57 per cent increase 
over the grazed area while buffalo grass decreased. Yucca was far less 
important in the relict area than under grazed conditions. Sand drop-
seed was slightly higher in the ungrazed plot. 
It has been the author's observation in the fine sandy soil that, 
if protected from livestock, tall and midgrasses will soon comprise a 
large portion of the vegetation. However , if the area is not grazed at 
all, then it seems that a heavy mulch tends to kill the plants. This 
seems especially true with sand bluestem and to a lesser degree with 
switchgrass. 
The vegetation is the expression of two major ecological factors, 
climate and soil. First, climate limits the type of vegetation gener-
ally but soil adjusts the force of climate either toward the xeric 
or mesic side. These two communities support this t heory. The yucca 
communities are on heavier soil and require more rainfall to raise the 
water content of the soil and to push the moisture deep into the soil 
while the fine sand of the sage area requires less water to increase the 
percentage of available soil moisture. The clima,~ is often the expression 
of both the soil and climate, therefore, the type of veget ation found 
on each site will depend upon the soil type of each site. After noting 
the different stages in the successional pattern, the author has derived 
a pattern for each of the areas (Table VI). 
BIRDS 
Birds were not very CClTllllon in this area. The total intake of food 
seems to be so small t hat it probably would not be important in the 
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over--all ecology of the area. There were very few species found in 
the different vegetation types. Only ten species were considered 
important (Table VII). 
The nighthawk is one of the more inte~esting species of the plains. 
This bird is crepusular and becomes active about two to three hours be-
fore sundown. If the day is cloudy and temperature fails to go above 
80° to ss°F. it will remain active duri.ing the entire day. Therefore, 
the activity of this species seems to be related to temperature. 
The nighthawk usually laid two eggs in an unprepared nest in a 
dead crown of grass. Ring muhly was often chosen for the nest. The 
young birds were flying by the 20th of June and it seemed that only one 
hatch was made this season. During the maturing ard rearing of the young 
it was estimated that four mature individuals occured in each sect·on 
(640 acres) of grassland. They did not favor any particular vegetation 
type. 
A pair of burrowing owls occupied a badger den in the yucca area 
during June. The number of young produced by the pair was not ascer-
tained but the young had developed and left the nest near the first of 
July. The food of this family seemed to consist of large numbers of 
insects. Grasshoppers and beetle remains were found near the entrance 
of the den (Fig. 9). Bones of a few rodents were also found in the 
remains. The Kangaroo rat was one of the favorite rodents. 
The owls kept the den very cleai, by removing all scats and food 
remains. The den was excavated after the young hadleft. It was about 
74 inches long and 24 inches deep. It was presumed that a badger was 
the original occupant. The location of the nest could not be determined 
TABLE VII. List of common birds found in study areas. 
Night hawk 
Burrowing Owl 







Swains on' s Hawk 
Chordeiles minor semetti 
Speotyto cunicularia 









Figure 9. The den used by the burrowing owls for 
the rearing of young. Note the scats and other f ood 
remains near the entrance . 
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but it was believed to have been near the center of the den. One of 
the birds were always on guard, perched on a yucca plant near the hole. 
The mourning dove is a migratory bird that arrives between the first 
of May and the first of June and leaves around the 15th of September. 
The doves built their simple grass nests on the ground general ly hidden 
in a clUillp of grass. Small alternes of sand dropseed were often chosen 
for the nest site (Fig. 10). 
In previous years the author noticed nesting during t he early sum-
me r but during the course of the study the first nests were found about 
the 14th of July. McClure (1943) found that in Iowa nesting activity 
was highest in June and decreased the rest of the season. The mourning 
dove seemed to prefer the yucca community to that of the s age for nest 
building. 
The lark bunting was a nesting species in the yucca community . Its 
activities were confined to the upland -~cations in this are a. It was 
found that its f avorite nesting site was a clay upland with sand drop-
seed as a vegetative cover. 
T"ne horned lark is a year-round resident of the ar ea. It was 
foundin each vegetative type and did not seem to favor one over t he 
other. 
The blue quail or sc aled partridge is a year-round r esident in 
this grassland. Bowever during the winter it takes cove r i n adjoining 
cultivated fields for additional protection. It averaged about seven 
young per nesting with two hatches for the season. The first litter 
was observed the tenth of June, and the second hatched in the first 
week of August. The pairs used yucca clu..~ps almost exclusively for 
nesting sites. None were found in the s and sage. 
Figure 10. The mourning doves built their nests in 
small alternes of grass; generally sand dropseed was 
chosen for the nest . 
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The magpies and crows presented an interesting ecological problem 
during the summer. During June, July, and early August crows occupied 
trees adjacent to the area. This is the first time in the memory of 
the author that crows spent the summer in this area. This niche had 
been occupied by magpies in previous years. After the crows left in 
August the magpies again occupied the niche. Both of the birds were 
scavengers on the areas and were of little importance. 
A number of Swainson hawks hunted the area daily. These crune 
from groves of trees near the Arkansas River. Young rabbits were 
common prey . They also seemed to like snakes whenever t hey could be 
taken. 
Other species of birds were common in the fields nearby but were 
not found in the study area. 
INSECTS 
The season of 1958 was a good year for the reporduction of insects. 
Climate and other factor& were favorable for the support of a large 
population. The author observed large numbers of grasshoppers across 
all of the central plains from the Texas Panhandle into Wyoming . Be-
cause of this high population, large areas of Colorado were sprayed by 
the use of airplane late in June and early in July. The study areas 
were sprayed the first week in July. After the spraying very little 
insect activity was noted within the plots. 
The species listed in Table VIII are those c.ollected in the course 
of the study. The relative population of each s pecies was rated as 
being abundant, common, frequent, or rare. 
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TABLE VIII. Relative importance of insects in the communities, abundant= 
1; -frequmt = 2; common= 3; rare= 4. 
Orthoptera 
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TABLE VIII• (continued) 
Coleoptera 
Curculiondae snout beetles 2 2 
Coprinae dung beetles 4 4 
Elateridae Click beetles 4 4 
Cicindelidae Tiger beetles 4 4 
Chysomelidae leaf beetles 4 4 
Cerambycidae long-horned wood boring beetles 3 4 
Meloidae Blister beetles 3 3 
Melolonthinae June beetles 3 3 
Geotrupidae Geotrupid dung beetles 4 4 
Chysomelinae Colorado potato beetles 4 4 
Cetoniinae Flowers beetles 4 4 
Carabidae Ground beetles 2 2 
JJ5 
= Grasshoppers were the most abundant insects during the period of 
study. The~lesser migratory grasshopper (Melanoplus mexicanus) com-
prised the largest percentage of the total grasshopper population. 
The number of individuals per square yard seemed to be about the same 
in both study areas . The average population was about 28 per square 
yard until the time of spraying when the average was reduced to 0.3 
per square yard. 
The grasshoppers in the sand sage c001111unity seemed to develop 
faster. They were flying in the first week of June while in the yucca 
they did not develop wings until one week later. This faster develop-
ment might have been due to earlier warming of the soil in spring. 
The coarser textured soil and more open vegetative cover allows more 
rapid heat absorption. 
The population remained constant during the period before the 
spraying despite the fact that nymphs were continually developing. 
It seemed that aoon after the individuals developed they moved into 
crop and weed lands in adjoining areas. 
The grasshoppers had varied food habits. Annual forbs we r e used 
as the major portion of their food. The flowers of cactus were also 
eaten as soon as they opened. The petals, stamens, and style were 
eaten in that order. Infloresences of the grasses were also eaten to 
a limited extent. The grass that seemed to be preferred was ring 
muhly. Spikelets were eaten as soon as they appeared. Leaves of the 
yucca plant were also eaten. 
The order Diptera was not too common in the areas duling the season 
and did not exert any great pressure upon the communities . 
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Lepi doptera were most CClllillon i n early spring while growing condi-
tions we r e favorable . The number of any single species was not abundant 
at any time during the year . The srune was true £or the order Hemiptera 
except that it tended to increase slightly in late summer. 
The order Hymenoptera was very important in the grasslands. The 
wasps and bees were not very abundant but the f amily Formicidae (ants) 
was of considerable importance. The ants were present in great numbers 
during the entire season. At almost any point in the two areas, ants 
of some species were present . The exact importance of the ants could 
not be determined in one s eason but from observation it seemed that ants 
may play an important role in the distribution of seeds. Large piles 
of seeds were st acked ne ar the dens of ants late in the season but at 
times were piled some distance from the dens . The ants stored whatever 
seed was most abundant near the dens. Some dens were excavat ed and a 
great deal of for age was found in them especially those in areas where 
sand dropseed was common. The entire seed head enclosed in its sheath 
had been stored under ground • . It was cut into lengths of¼ to½ inch 
and piled in small underground storehouses. Some of the large ants 
seemed t o travel very far f rom their home dens (100-150 feet). Some 
ants feed upon green p lants such as sunflower. The yucca flower and 
ripening seed pods also were favorite foods £or the ants. 
The order Homoptera was represented primarily by the cicada. This 
specle s was a,mmon in the yucca airea but was most abundant in the sage 
community . 
The order Coleoptera was by far the most abundant of all of the 
orders. No single species was present in large numbers. The Colorado 
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potato beetle and a flower beetle were rommon in the early SUIIIDler in 
the fla-,ers of the cactus. Two or three potato beetles and three to 
six flower beetles were found in each of the flowers. The spraying 
in July killed nearly all of the Coleoptera and therefore not many 
data could be obtained. 
MAMMALS OF 1HE AREA 
Rabbits 
The black-tailed jackrabbit (Lepus californicus) was abundant 
in both communities at the beginning of the summer but by early Sep-
tember it was becoming quite scarce. Few coyotes were observed in 
early spring but the number increased in the late fall. At the be-
ginning of the summer it was estimated that the population was one 
rabbit for every three acres but by fall they had been reduced to only 
one per ten acres. This occurred despite the production of young duri. ng 
the season. 
The writer arrived at his estimate by counting the used forms as 
well as the individual rabbits on the area. It was found that the 
scat count could be misleading. In certain areas, for example, large 
numbers of scats were present while in others only a few could be found. 
It seems that the rabbits had certain favored areas of feeding and thus, 
these spots had the largest number of scats. 
The jackrabbit seemed to favor the weedy grass areas, especially 
those of sand dropseed. The seed from this plant was found in the scats 
as early as July 14 and the number of seeds became progressively more 
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numerous during the rest of the season. The cactus pad and the young 
flower bud were favorite food for the jackrabbit. Young yucca or 
sage plants would often be clipped to the ground. 
The yucca plant was the favorite site for the forms (Fig. 11). 
Sage and large clumps of grass were also used. 
The desert cottontail (Sylvilagus audubonii) was common in both 
communities but seemed to favor the yucca area. Yucca clumps provided 
an ideal place in which to build forms and nests. The old dens of 
badgers were commonly used for protection. 
Little was ascertained as to the food habits-. of the cottontail but 
they seem to feed upon the same type of vegetation as do jackrabbits . 
The first 1i tters were observed the last week of June ani another 
group of young in late August. The cottontail seemed to have more 
fixed dates of breeding because one could observe young only at these 
two periods whi le young jackrabbits could be seen during the entire 
summer. 
Large Mammals 
Only three large mammals were considered to be important to the 
areas. They were the coyote, badger and antelope. 
The coyote (Canis l atrans ) was perhaps the most important large 
mammal in the area at the present time. The population in past years 
has been relatively low due to hunting pressures . However, a large 
increase in population occurred during the summer of this study. No 
dens were found on the study areas but one was located in a nearby 
Figure 11. Fonn used by the jackrabbits. Note the leaves 




pasture . This den produced five pups and by mid-July they were hunting 
with their mother. They usually hunted in bands of three. This increase 
in coyote population coincided with a decrease in the rabbit population. 
The badger (Taxidea taxus) was one of the most interesting of the 
plains animals. Very little was found out about him through the course 
of this study. Two pairs were located in early June and it was hoped 
that observations might be made on them but they moved from the area 
during the first week. The badger is a nocturnal animal but they 
were noted to be quite active on cool cloudy days. 
Prong-horned Antelope (Antilocopra americana) was only an occasional 
resident in the areas. This species may at some time become an impor-
tant biotic factor in the sandhills. 
Rodents 
Rcxient populations in the sandhills are quite variable. The 
author's father, as well as other ranchers stated that the region had 
a high population dur ing the yai.rs immediately after the drought of the 
thirties but as vegetation became more abundant the population seemed 
to decrease. An increase occurred again i n the dry years of the fifties. 
At the time of this study the population seemed to be $naller than dur-
ing the season (Table IX). 
Ord's kangaroo rat (Dipodomys ordii) was most abundant in the 
sage · community but was also quite abundant in the yucca. Fifty-six 
were trapped in the sage and 48 in the yucca. Small mounds of drifted 
soil were the favorite sites for dens. 
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TABLE IX. Ntnnber of individuals of each species of rodents t r apped in 
the yucca and sage communities. 
Yucca Sage 
Deer mouse Peromyscus maniculatus 33 24 
Wes tern Harvest Mouse Reithrodontomys meg alotis 34 37 
Plains Harvest Mouse Reithrodonotm.p montanus 31 26 
Gr ay wood rat Neotoma micropus 1 0 
13-lined ground squirrel Spermophilus tridecemlieatus 1 0 
Spotted ground squirrel Spermo2hilus . oilosoma 15 18 
Ord' s Kangaroo Rat Dipodomys or dii 48 56 
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False buffalo grass was cut and pi led in small stacks (Fig. 12). 
It was believed to have been done by the kangaroo rat because this 
seemed to be one of the favorite grasses stored for food. 
The grey wood rat (Neotoma micropus) was rare on the areas; only 
one individual was trapped during the season and this was in the yucca 
area. There were signs of its activity in all parts of both communities. 
It seemed to prefer areas where cacti were abundant in order to obtain 
material to build a nest (Fig. 13). Nests were always built in clumps 
of yucca or sagebrush. 
The western harvest mouse (Reithrodonyomys megalotis) and plains 
harvest mouse (Reithrodontomys montanus) were common in both areas. 
Thirty-four~- megalotis were trapped in the yucca and 37 in the sage. 
Twenty-six R. montanus were trapped in the sage while 31 were trapped 
in yucca. They were common around yucca and sage plants. These two 
seem to consume a large amount of grass seed. One of the favorite 
grasses seems to be false buffalo grass as well as sand dropseed. Large 
amounts of these seeds are stored in the dens and used as winter food. 
Deer mice (Peromyscus maniculatus) were found in both communities 
but possibly preferred the yucca area. Twenty-four were trapped in 
the sage but 33 in the yucca. Little was learred about the movement of 
the animal. 
The 13-lined ground squirrel (Spermophilus tridecemlineatus) was 
rare in both communities but was most often found in the yucca area. 
Only one i ndividual was trapped and it was in the yucca. The spotted 
ground squirrel (Spermophilus spilosoma) was common in both areas 
Figure 13. A nest of the wood rat in the sage area was 
made of cacti. 
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but seemed to prefer yucca plots. Fifteen were trapped in the yucca 
but only eight in the sage. The two s pecies lived in close associati01. 
The dens were found in areas with an open cover dcminated by blue grama 
and buffalo grass. The young appeared in mid-July. 
Reptiles 
Reptile activity was influenced by the temperature of the days. 
If the day became very hot activity was limited and the same was true 
on a very cool day. During the heat of the day most species could be 
f ound resting under a plant, often a yucca or sage brush plant. The 
spraying for insects in early July seemed to reduce the number of rep-
tiles seen. 
The or nate box turtle (Terrapene ornate) ~as very common in the 
sage ar ea but was somewh at less frequent in the yucca community . The 
activity was most noticeable in mid-June but as t he summer progressed 
fewer were seen. The first turtles were found about the tenth of June. 
They were often noticed near ant dens feeding upon the ants. 
Earless lizards ittolbrookia maculata) were common residents in 
both comm.unities. They seemed to f avor the open veget ation ar eas to 
those of greater basal cover. A nest of eggs was found in a pile of 
blown soil along a f ence row on the 16th of July. This nest had 11 eggs. 
Trese eggs were saved and hatched about the fxrst of August. 
Six-lined racerunners (Cnemidophorus srexlineatus) were found in 
both areas but were not abundant. 
The Western hog-nosed snake (Heterodon nasicus) was found in both 
areas. 
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The prairie rattlesnalce (Crotalus viridis) was very common this 
year. More rattlesnalces were killed during this summer than during 
a .number of previous years. 
The Bull snalce (Pituophis catenifer) was quite common in both 
areas but seemed to be found most often in areas where there were 
large numbers of rodent dens. 
MANAG.lM.FNT OF THE AREA 
The sand.hills have been badly misused throughout the entire area 
of southeastern Colorado. These ranges have been grazed heavily for 
many years so that most of them are in poor condition (Heerwagen, 1958). 
Many of these ran es are used for early grazing because the grass starts 
its growth 6bout one to two weeks before the upland sites. This seems 
to be due to the more rapid warming of the coarse soil. This heavy 
spring grazing has been the major factor in the dete~ioration of the 
sandhill grasslands. Due to the varying species and soils of the two 
types of COmmunities described in this paper it is recommended that 
each area be managed differently. Basis for this management should be 
the species composition from the time secondary succession begins 
until production reaches its capacity. Key s pecies must be selected 
to use as guides for establishing a good range program for the sage 
area. Sand bluestem, little bluestem and side-oats grama would be the 
best species to give an indication of the range condition and amount 
of grazing to allow on these sandy soils (Heerwagen, 1958). The 
sandy loam soils of the yucca areas would probably be best judged by 
blue grama, side-oats grama and sand dropseed. For example, an 
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i ncrease i n sand dropseed would be a sign t o remove a certain amount 
of grazing pressure . A program should be established to provide a 
rest from grazing in late May and early June to allow the cool season 
grasses to seed and the warm season grasses a chance to · restore depleted 
root reserves. A rest should be provided in late August and early 
September so that the bl uestems and other grasses migh t produce a good 
seed crop . 
The improved management program would reduce and in some cases 
remove other problems that confront ranchers. The rodent problem will 
be greatly reduced with an increase in vegetative cover. The problem 
of forage in time of extreme drought would be minimiz ed. 
More research is needed in the sandhills and on the plants connnon 
to region before a fully developed program can be put into effect. 
DISCUSSION AND SUMMARY 
This pilot study was of two vegetation types in the sandhills of 
southeastern Colorado, for the purpose of developing a foundation for 
future detailed ecological studies. The data and notes presented in 
this paper demonstrate the many coactions that exist between the fauna 
and flora of the area. Basic research is needed to ascertain the 
relation of fauna to the vegetation climax. 
The general climate is semi- arid to arid with an average rainfall 
of 15.40 inches . The months of June and July produced 7.3 inches of 
moisture during the season of 1958 while August was extremely dry . 
The rainfall pattern produced large amounts of forage and seed among 
the grasses but the late dry period damaged many of the £orbs. 
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The soil texture seems to be the greatest factor contributing 
to the limitation of each species of plants . 
The two vegetation communities studi ed were called the yucca 
(Yucca glauca) and sand sage (Artemisia filifol i a) communities. The 
species fotmd in each of the eomm.unities were similar but the percent-
age composition varied. Blue grama (Boute loua gracilis) was the 
dominant grass in the yucca where it furnished 36 . 40 per cent of the 
vegetation . Sand dropseed (Sporbolus cryptandrus) was the dominant 
grass in the sage area with 28.84 percent2.ge composition. 
Extensive studies need to be undertaken on controlled and deferred 
grazing to ascertain the speed of recovery of the tall grasses. Root 
studies are needed to understand the ecologica l importance of each 
species. The study of relicts and protected areas indic ate that tall 
grasses , especially sand bluestem and switchgrass, would be quite 
common in the sandy soil. Blue grama seems to do minate the finer 
textured soils. A long term study of clippi ng needs to be undertaken 
to det ermine the effect of the f actor under the natural condi.tions of 
this area. 
Coactions were noticed in all of the communities. Certain species, 
especially some birds, were limited to one veget ation type. The use 
of certain plants for food w:t·s common. For example, the grasshoppers 
chcse the weedy grasses and £orbs for food . Not onl y did coaction 
exist between plants and animals but also between animals . The decrease 
in the rabbit populations was probably caused by the large increase in 
the number of coyotes. 
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It would be of great interes t and value if these coactions could 
be studied for a period of y.:ears to determine the importance of each 
species upon the botic community. A better understanding of the 
bioecology of the s andhill grasslands should lead to improved vegeta-
tion. 
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